The geographic labor mobility has been ignored in the studies related to the impacts of health status or education on floating migrant workers' earnings in China. Based on a dataset collected by the World Bank collaborated with the Chinese Academy of Social Sciences in 2010, we initiate the assessment of geographic mobility and explore the indirect impacts from health, education, and other factors on earnings through it. A relatively poor, single, educated migrant in good health with parent at home working in the manufacturing sector presents the strongest geographic mobility. The comparative results indicate that the total health impacts on earnings are generally underestimated for migrant workers at poor or fair health status and the education advancement has a greater impact on earnings for the majority of migrant workers who exhibit the "healthy migrant effect". Our findings not only justify the ground of mixed results in the previous studies but also provide policy making implications. Given the concave relationship between health status and geographic labor mobility, the ongoing health care reform in China should provide local affordable services to attract returning migrants and enhance their earnings.
also generally confirmed that a better health status facilitates their internal migration decision [10] [11] . In good health, young and better-educated male rural individuals are more likely to migrate [12] . However, the studies for the health impacts on floating migrants' earnings (i.e. non-farm income) in China have shown mixed results. For example, Zheng et al. [13] , Fu and Wang [14] , and Qin et al. [15] validated the positive impact of better health status on income through a higher productivity or longer working hours. On the other hand, Cao and Du [16] and Tian [17] concluded that a good health status has neither economic nor statistical influence on their income or earnings. Furthermore, Gong et al. [18] and Qing and Zheng [19] argued that a longer working time associated good health has an ultimate negative impact on the earnings for migrant workers due to long-term health damage. Those mixed empirical results may come from either varied samples of different provinces or the methodology in which health status is simply considered as a direct impact on migrant workers' earnings.
Similar to health status, another important factor for migrant workers' income determination, the education, has been also considered as a direct impact and confirmed by previous studies [20] to be positively related to health and income.
However, there is a lack of marginal impact comparison between health status and education for migrant workers in China. The ignorance of possible indirect The present study explores the total impacts of health status and education on floating migrant workers' earnings by considering geographic labor mobility as an intermediate factor in income determination. The rationale is simple; a healthier and more educated rural individual is not only more likely to make migration decision but also more capable to travel further for better job opportunities in a distanced destination working site. The geographic labor mobility, affected by health status, education, and the other demographic factors, is supposed to play an important role to determine a migrant worker's earnings. The total impacts from better health status on earnings are constructed directly by higher productivity or longer working hours, and facilitated indirectly by the geographic mobility. Therefore, we try to answer the following three questions: 1) what are the factors to determine a migrant worker's geographic mobility? If both health status and education are the significant determinants, then 2) how do they affect earnings through geographic mobility indirectly? Finally, 3) compared with education and the other demographic factors such as land holding, whether the total impacts of health status play a more important role in earnings determination? Our analysis will clarify the ground for mixed results in previous studies and provide policy makers the more effective resource allocation between health status improvement and education advancement to enhance floating migrant workers' earnings. Which industry sectors are more strongly related to geographic mobility will be also explored.
We analyze the 2010 survey conducted by the World Bank collaborated with the Chinese Academy of Social Sciences for Sichuan, the largest province in terms of population and labor export, to initiate an assessment of the geographic labor mobility for floating migrant workers. Applying the two-stage least square (2SLS) analysis to solve possible endogeneity problem, we construct the earnings estimation to verify the direct and indirect impacts of health status, education, and the other demographic factors. We found that a poor (i.e. with a relatively small land holding), single, and educated migrant in good but not excellent health status with parent at home working in the manufacturing sector exhibits the strongest geographic mobility. The geographic mobility is also one of the most important and significant determinants of earnings. The total health impacts on earnings are generally underestimated for migrant workers at poor or fair health status and the education advancement exhibits a greater impact on earnings for those who at good or excellent health status. For a more efficient resource allocation to improve their earnings, the government should focus on the unhealthy migrants to offer affordable health care and provide education advancement for the healthier migrant workers.
The remaining sections of this paper are organized as follows. The next section reviews the existing literatures related to health status and geographic labor 
Literature Review
Since health is viewed as a durable capital stock for production in Grossman [21] , numerous studies for developed countries have confirmed that health status is positively related to labor income through prolonged participation [22] [ [32] indicate that poor health status only weakens labor participation for female migrant workers. Wu [12] and Liang and Tokunaga [33] indicate that healthy and more educated tend to migrate for higher income but Yang and
Tokunaga [34] confirm that less-educated rural residents tend to tend to do so.
Those mixed results associated with gender and education may also come from the ignorance of an important intermediate factor, geographic labor mobility.
The existing literatures addressing geographic labor mobility (i.e. distance travelled) for internal migrant workers are relatively limited. Both Nicholas and
Shergold [35] and Boyer [36] , examining the19 th century migrant workers in Australia and England respectively, conclude that long distance migration depended on wage differentials, job opportunities and job-search costs. Lucas [37] analyzes a substantial of migration studies for both industrialized and developing economies to indicate that geographic poverty traps deter distant migration.
Windzio [38] analyzes the mobility rate in Germany to conclude that distance hurts mobility but its negative impact is counteracted by a higher level of education. Vakulenko et al. [39] investigate Russian internal migrant workers to find that social and economic factors only affect nearby migration. If the distance between origination and destination is greater than 500 km, then all the factors become uncorrelated. Magrni et al. [40] inspect young French workers to conclude that the wage returns to migration distance are positive only for lesseducated workers. Although the relationship among distance, wage and education are explored with mixed results in those studies, the role of health status in migration distance determination is still groundless.
Numerous studies have discussed the restricted labor mobility caused by the household registration (hukou) system in China. However, they mainly focus on the probability of migration decision [41] [42] [43] , the job and sector mobility The geographic labor mobility for floating migrant workers did not get enough attention. There are only some studies related to destination distance and originating provinces. For example, Zhang and Song [48] separate inter-province and intra-province migrant workers to conclude that the former were encouraged by rural-urban income gap and discouraged by geographic distances to destinations;
and the later were not affected by geographic distances at all. Liang and Tokunaga [33] find short distance plays a vital role in attracting floating migration in the north but not an important factor for migrants to the southeast coastal areas.
Wang [49] indicates that the land holding has a U-shaped curve associated with the probability of short-distant migration but an inverted-U-shaped curve with long-distance migration; that is, either small-land holders or large-land holders tend to migrate in short-distance but the relationship reverses for long distance.
Han and Liu [50] point out that the health impact on income is more significantly for migrant workers originated from West China compared with those from the East. All the previous studies just confirm the conventional wisdom in which the poor inland-rural residents tend to migrate further to the metropolitian area in coastal provinces. There is still no assessment for the geographic labor mobility which is determined by health status, land holding, education, and other demographic factors for Chinese floating migrant workers.
Data and Descriptive Statistics
The data used in this study are from the survey conducted by the World Bank For the convenience in marginal impact comparison, we apply the four-category scale to define the proxy for geographic mobility, health status, and education.
To measure geographic mobility, we classify the self-reported working destination as 1 (within town), 2 (within county), 3 (within province), and 4 (outside province and house value, will also construct the assessment of geographic labor mobility.
Their descriptive statistics are summarized in Table 2 .
Econometric Models and Empirical Results

Geographic Labor Mobility
We initiate a pioneer assessment of geographic labor mobility for floating migrant workers in China. Unlike the new economic geography (NEG) models examining the cognitive processes underlying spatial arrangement or reasoning [47] [52], our model seeks the significant determinants considered in previous studies for migrant workers to travel further. In addition to the demographic factors summarized in Table 2 , we also verify the impacts from health status (H), acres of land holding (A), education (Ε) and industry choice (I) on geographic mobility. Based upon the possible non-linear relationship of health 
in which Π j denotes the matrix of j demographic factors; I k denotes the varied industry k sectors (referenced to construction), including manufacturing, restaurant/hotel, transportation, residential service, retail and the other; ε i is random error. The purpose to consider the industry choice in geographic mobility is to validate which sectors attract more labor forces from inland provinces to travel further for job opportunities.
The possibility of endogeneity and causality problems is quite limited here.
First, sufficient independent variables are considered in the model. The probability of missing explanatory variable related to the residual term is minimized.
Second, we use the cross-sectional data, not the dynamic panel data with lag of dependent variable, to avoid the auto-correlation problem. Third, the so-called "healthy migrant effect" in numerous studies already confirmed the causality between geographic mobility and health status. Although some causality testing can be only done by time-series data such as the test in Granger [53] , Mariusz [54] argues that the causal relationship among cross-sectional variables can be still confirmed without the possible fallacy when the true relationship involves three or more variables in panel data.
The results in Table 3 indicate several interesting findings related to a floating migrant worker's geographic mobility. First, both health status and acres of land holding exhibit a very significant concave relationship (i.e. at 1% level of significance) with the geographic mobility. The first order and second order derivatives from Equation (1) are shown in the following: Note: ***, ** and *, denote significance at 1, 5 and 10-percent level, respectively. R 2 = 0.0965.
8.571 acres of farmland. The result echoes the finding in Wang [49] that the probability of long-distance migration decision is restrained by a larger scale of farmland holding. Owning a larger farmland, a migrant might come back more frequently to take care of farm production activities. As a result, they tend not to choose a distanced working destination. Their earnings (i.e. non-farm income) may be also limited due to the large farm land holding.
Second, education and the other demographic factors exhibit varied impacts on geographic mobility. As expected, more education will expand geographic labor mobility (i.e. at a 10% level of significance). Educated migrant workers tend to have a stronger confidence to work at a further destination. However, the rationale to maintain their rural hukou may come from the expected benefit or compensation related to government's future land reform policy which is outside the studying scope of this paper. Interestingly, although some empirical studies [12] have confirmed that male and young rural residents are more likely to make migration decision, neither gender nor age exhibits significant impacts on geographic mobility in our case. It implies that once the migration decision is made, the distance of destination will not be influenced by gender and age. On the other hand, marriage status and parental help affect geographic mobility sig- [56] . To a single migrant worker, parental help in caring farm activities of assigned land acreage will also expand his or her geographic mobility. Not surprisingly, both saving deposit and house value have a significantly negative impact on geographic mobility. Combined with the nonlinear impacts of land holding, a wealthier migrant worker is less likely to choose a destination far away from home village.
For industry sectors, the significant coefficients indicate that floating migrant workers tend to travel further to fulfill the job opportunities in the manufacturing sector only. It is an expected result given that most manufacturing jobs are available in coastal provinces and most floating migrants originate from inland provinces in China. The more interesting result is that all the service sectors, including restaurant/hotel, residential service and retail, exhibit a significantly negative relationship with geographic labor mobility. It implies that floating migrants tend to work in those sectors in a shorter-distance destination from home valley. The outcome might come from a less income gap between those sectors and farming or simply result from the employers' preference over same-province laborers. Although it is outside the studying scope of this paper, the possible favoritism of same county/province employees in the service sectors is worth to be explored in future studies. In summary, a relatively poor, educated, single migrant at good health status with parental help at home valley, exhibits the stronger geographic mobility to work in the manufacturing sector. We believe that the geographic mobility is one of the most important determinants for a migrant worker's earnings in China.
Income Estimation for Floating Migrant Workers
To explore the direct and indirect impacts of health status and the other factors on a floating migrant worker's earnings (i.e. non-farm income) through geographic mobility, we apply a two-stage least square (2SLS) analysis to construct the earnings estimation for a migrant worker i as the following log-linear model:
In Equation (2), Y is the annual earnings; all the rest of variables are similar to those in Equation (1), except the demographic vector Π j which contains only gender, age and marriage status which are the common factors in previous studies related to income estimation. Table 4 To solve the possible endogeneity problem and explore the indirect impacts through geographic labor mobility on income, we apply the two-stage least square (2SLS) method here; that is, plugging Equation (1) the Appendix, the total impacts of health status on earnings are much less than the direct impact (i.e. 0.4181) for a migrant worker self-rated at good or excellent level. In contrast, for those who at poor or fair health status, the total impacts on earnings are greater than the direct impacts. When the health migrant effect in China is reaffirmed by Hesketh et al. [3] , our analysis validates that the mixed results of health impact on earnings in previous studies may easily come from the ignorance of geographic mobility. On the other hand, education can be an underestimated factor in earnings determination. Its total impacts are not only greater than the direct impact (i.e. 0.2737) at all levels but decline initially then increase gradually in health status improvement. To an average male single migrant worker in the manufacturing sector, one percent improvement in health status will contribute more in earnings compared with that in education for those who rate themselves at poor or fair health status. The positive contribution from health improvement in earnings also declines in education advancement. For a migrant worker at excellent health status, the marginal impacts from advanced education on earnings is at least twice as that from health improvement. When the government has limited budget to boost their earnings by either improved health or advanced education, our results provide the trade-off criteria for efficient resource allocation.
Concluding Remarks
The impact of geographic labor mobility on earnings for floating migrant workers in China has been ignored for decades. While the total relaxation of household registration (hukou) system is still in the air, the governmental intervention on health reform or education advancement is required to improve those workers' living. This study initiates a framework to measure geographic mobility and assess the total impacts of health status and education on earnings through it. We found that the total health impacts are generally underestimated for migrant workers at poor or fair health status and the education advancement has a greater impact on earnings for the migrant workers who exhibit the "healthy migrant land holding and geographic mobility to confirm the non-linear impacts of land holding on earnings which echoes the finding in Wang [49] . With more acres of farm land, a migrant worker's geographic mobility eventually declines and his or her non-farm income also falls. Finally, only the floating migrant workers in manufacturing sector exhibit a significantly stronger geographic labor mobility.
In the other service sectors, they tend to find a closer destination.
The findings of this study have several important policy implications. First, when the majority of migrant workers exhibit the "healthy migrant effect", the more effective policy to improve their earnings significantly is education advancement. The health improvement has a much greater impact on earnings only for those rating at poor or fair health status. For an efficient resource allocation to enhance earnings, more affordable health care should be provided to the unhealthy and better educational opportunities should be offered to the healthy. In addition, due to the concave relationship between health and geographic mobility, the local government may attract more returning migrant workers by providing better health care. Second, land holding is also an important factor to influence both geographic mobility and earnings for floating migrants. Any improvement to inspire a rural resident's geographic mobility or earnings will have a more significant outcome for those who with a relatively smaller land holding. Third, although the floating migrants working in the manufacturing sector exhibit a stronger geographic mobility, their earnings are not greater than those who in the other sectors. Policy makers should target them as returning migrants or provide more remedies to compensate their financial burdens due to long distance away from home valley.
Some limitations exist in this study for sure. Like all health related studies based upon self-rated survey, the possible bias of health migrant effect cannot be eliminated. Although the sample is collected from the largest inland province in terms of population and labor export inland province, it still cannot represent perfectly for the whole migrant worker population in China. A multi-province panel data collection should be done for the future studies. We are also lack of the information about the incremental costs of health improvement and education advancement to proceed cost-benefit analysis for government policy making. For the aspect of industry sectors, the rationales of significantly negative relationship between geographic mobility and service sector are still groundless.
Those issues are also supposed to be explored in the future studies.
